The rapid culture assay (RCA) is an effective method for early detection and for typing and subtyping of epidemic viruses directly from clinical specimens within 18 h after infection using specific, well-established monoclonal antibodies (MAbs) (9, 12, 15) . Earlier, a panel of MAbs raised against H1 and H3 subtypes of human influenza A virus hemagglutinins (HA) was evaluated in the RCA with a number of human influenza A viruses as well as with other respiratory viruses (9) . Three MAbs (12L/5, 13L/6, and 18L/4) reacted exclusively with human viruses of the A(H1N1) subtype. Three other MAbs (IVA1B10, IVG6, and IIF4/D3) reacted with human influenza A viruses of H3, but not H2 or H1, subtypes. These data demonstrated that the MAbs could be useful for subtyping circulating human influenza viruses. However, cases of human infections with influenza A(H5N1) and A(H9N2) viruses (2, 4, 5, 8) indicated a need to verify the specificity of these MAbs with nonhuman influenza viruses. In addition, a new genetic and antigenic group of human influenza A(H1N1) viruses, the A/Beijing/262/95 lineage, appeared in 1995 (1, 13) . Viruses of this group have a single amino acid deletion in the HA molecule and are antigenically different from viruses without the deletion (A/Bayern/7/95 lineage). In this study, the MAbs previously shown to be specific to the H1 and H3 subtypes of HA (9) were tested in the RCA with 54 nonhuman influenza A viruses of different subtypes (H1 to H13). The H1-specific MAbs were also tested against different strains from the two currently circulating influenza A(H1N1) lineages, A/Bayern/ 7/95 and A/Beijing/262/95.
Influenza A viral isolates (a total of 245) of HA subtypes H1 through H13 and influenza B viruses were grown in MDCK cells or in embryonated eggs. Work with pathogenic avian viruses, including A(H5N1) and A(H9N2) human isolates, was conducted under biosafety level 3ϩ containment. Generation and purification of MAbs 12L/5, 13L/6, 18L/4, IIF4/D3, and IVA1B10 were described earlier (3, 6, 9, 10) . In addition, the following MAbs were used as reference antibodies: (i) a mixture of two MAbs specific to influenza A virus nucleoprotein (pool A) (11); (ii) MAb 107L, specific to influenza A nucleoprotein (10); (iii) MAb HA1-71, specific to viruses of the H3 subtype (7, 15) ; and (iv) a mixture of two MAbs specific to the nucleoprotein and to the HA of influenza B viruses (pool B) (11). The RCA was described previously (9, 15) . The following concentrations or dilutions of antibodies were used: 0.35 g/ml (12L/5 and 13L/6), 0.5 g/ml (18L/4, IIF4/D3 and IVA1B10), 0.4 g/ml (107L), 1:400 (HA1-71), 1:1,000 (pool A), and 1:500 (pool B).
Evaluation of MAbs 12L/5, 13L/6, and 18L/4 in the RCA with nonhuman influenza A viruses of different HA subtypes revealed their high specificity. Two MAbs (13L/6 and 18L/4) demonstrated positive reactions with all four tested avian H1 viruses, while MAb 12L/5 reacted with three of them. Nine of 10 swine H1 viruses were positively stained with all three H1-specific MAbs. One swine H1 virus (A/Swine/Wisconsin/1/76) did not react with 12L/5, 13L/6, or 18L/4. These three MAbs did not react with viruses of other subtypes, including several human H5N1 and H9N2 viruses isolated in Hong Kong in 1997 and 1999, respectively (Table 1) .
MAbs 12L/5, 13L/6, and 18L/4 had been tested previously for their specificity and sensitivity with 200 human viruses of different subtypes (9) . In this study, they were further evaluated with an additional 97 human influenza A(H1N1) viruses isolated during 1994 to 2000 in different countries. Viruses from both cocirculating lineages (A/Bayern/7/95 and A/Beijing/262/95) were examined, including strains similar to a recent antigenic variant from the A/Beijing/262/95 lineage, A/New Caledonia/20/99 (H1N1) (14) . Clear perinuclear staining was observed in cells infected with all of these human H1N1 isolates when MAbs 12L/5, 13L/6, and 18L/4 were used (Table 2) . No reactivity was detected between these MAbs and 71 recent human A(H3N2) virus isolates, eight historical (1957 to 1968) H2N2 human viruses, and 15 influenza B strains from 1998 to 1999 (data not shown). Thus, the sensitivity of MAbs 12L/5, 13L/6, and 18L/4 was 100% for human viruses and 98.2 to 99.1% when nonhuman viruses also were included (with 100% specificity for each of these MAbs).
Two MAbs, IIF4/D3 and IVA1B10, raised against A/Dunedin/4/73 (H3N2) virus (6) were also tested for cross-reactivity with 54 viral isolates of various subtypes. Positive cytoplasmic staining with both MAbs was detected in cells infected with all five nonhuman H3 viruses. Additionally, MAb IIF4/D3 demonstrated positive reactions with all tested viruses of the H4, H5, and H8 subtypes as well as with two H2 viruses, one H6 strain, and one H13 isolate. No reaction was observed between this MAb and H1, H7, H9, H10, H11, or H12 viruses. MAb IVA1B10 cross-reacted with all tested H3 and H4 strains, one H11 virus, and two H13 isolates (Table 1) .
Thus, 100% specificity of the H1-specific MAbs 12L/5, (14) . Therefore, MAbs 12L/5, 13L/6, and 18L//4 are reliable and sensitive reagents for rapid diagnosis of human influenza A viruses of the H1 subtype. Antibodies IIF4/D3 and IVA1B10, specific to HA2 and HA1 glycopolypeptides of the H3 HA, respectively (6, 9), were identified earlier as good probes for subtyping human H3 viruses (9) . In this study we found that they reacted with nonhuman viruses of different subtypes. Their cross-reactivity with several subtypes of nonhuman isolates should be taken into account when human infection with animal (avian) viruses is suspected.
An RCA that permits type-and subtype-specific detection of influenza viruses in clinical specimens was previously described (15) . However, MAb HA2-76, which was used for subtyping influenza A(H1N1) viruses, could differentiate only between H3 and non-H3 (e.g., H1) human strains. This MAb was shown to cross-react with several other subtypes of influenza A viruses, including H9 (7). Replacement of MAb HA2-76 with one of the H1-specific MAbs described here will dramatically improve the specificity of the assay (15) (11) . These pools are used by WHO collaborating laboratories for typing influenza viruses in direct immunofluorescent assays or in the RCA. Adding MAb 18L/4, along with the previously described H3-specific MAb HA1-71 (7), to the WHO kits will improve global surveillance for influenza and increase the ability to differentiate new, potentially pandemic influenza virus strains. 
